86Rubidium release from cultured primary astrocytes: effects of excitatory and inhibitory amino acids.
The effects of high K+, glutamate and its analogue, kainate, on K+ release were studied in primary astrocyte cultures prepared from newborn rat brains using 86Rb+ as a tracer for K+. An increase in 86Rb+ release was observed when the extracellular K+ concentration was elevated (10-40 mM). Glutamate and kainate stimulated the release in a dose-dependent manner, 100 microM concentrations being about as equally effective as high K+ (40 mM). Both compounds also caused an increase in the absorbance of the cyanine dye, 3,3'-diethylthiadicarbocyanine, indicating depolarization of the membrane. No significant Na+-dependent uptake of [3H]kainate occurred in the cells, thus excluding the possibility that depolarization was due to electrogenic uptake of amino acid into the cells. GABA and taurine significantly depressed the high K+- and glutamate-induced 86Rb+ release. Taurine itself caused a small increase in 86Rb+ release and the membrane was depolarized, judging from the increase in the absorbance of the cyanine dye, 3,3'-diethylthiadicarbocyanine. No effect of taurine was observed when the Cl- concentration was reduced in the experimental medium. The results suggest that cultured astrocytes respond by membrane depolarization to high external K+ and to glutamate and kainate. The degree of this depolarization can be modified by the inhibitory amino acids GABA, taurine and glycine, the effect of taurine probably being mediated by an increase in Cl- conductance across the cell membrane. The role of functional receptors for amino acid transmitters and the effects observed are discussed.